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116.  Abstract 

An  automated  data  search  of  existing  general  aviation  data  bases  was  employed  in 
an  effort  to  relate  aircraft  stall/spin  accident  history  to  general  design 
characteristics.  The  technique  employed  utilized  a chi-square  analysis  to 
evaluate  a 9-year  stall/spin  history  of  36  selected  aircraft.  The  statistical 
analysis  indicated  that: 

Accident  rates  are  influenced  by  aircraft  usage. 

Accident  rates  are  influenced  by  pilot  experience. 

3.  Low-horsepower  low-stallspeed  aircraft  have  a higher  propensity  to  stall/spin 
accidents  j 

4.  The  highest  incidence  of  stall/spin  accidents  was  in  the  takeoff  phase  of 
flight . O v c( 

5) . With  the  exception  of  one  aircraft  type,  the  chi-square  analysis  did  not 
identify  specific  aircraft  designs  or  design  categorizations  which  would  have  a 
higher  propensity  for  stall/spin  accidents,  with  all  other  factors  (i.e.,  pilot 
experience,  aircraft  usage)  constant. 
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INTRODUCTION 


GENERAL. 

Stall/spin-type  accidents  represent  only  8 percent  of  all  general  aviation 
accidents,  yet  they  are  responsible  for  24  percent  of  all  fatal  or  serious- 
injury-type  accidents.  Thus,  if  stall/spin  accident  data  could  be  related  to 
aircraft  design  or  performance,  aircraft  usage,  pilot  experience,  or  any  other 
identifiable  parameter,  this  could  become  a tool  to  enhance  aircraft  safety. 

This  has  been  recognized  by  all  segments  of  the  aviation  community  and  has 
been  the  subject  of  several  reports  by  both  the  National  Transportation  Safety 
Board  (NTSB) , and  the  Federal  Aviation  Administration  (FAA) . 

BACKGROUND. 

The  Federal  Aviation  Act  of  1958  empowered  the  FAA  Administrator  to  "undertake 
or  supervise  such  developmental  work  and  service  testing  as  tends  to  the  crea- 
tion of  improved  aircraft,  aircraft  engines,  propellers,  and  appliances." 

Because  of  the  number  of  accidents  involving  the  pilot  as  a causal  element,  the 
FAA  established  a flight  research  program,  entitled  "Aircraft  Design-Induced 
Pilot  Error"  (ADIPE) . The  first  phase  of  this  program  was  to  assess  the 
influence  of  airplane  design  factors  or  configuration  on  general  aviation 
accidents  wherein  the  pilot  was  determined  to  be  a causal  element. 

The  National  Transportation  Safety  Board  (NTSB)  maintains  computerized  records 
of  all  aircraft  accidents  that  occurred  during  and  subsequent  to  1964.  In 
their  efforts  to  emphasize  the  need  for  initiating  new  and  innovative  efforts 
aimed  at  reducing  accidents,  the  NTSB,  under  sponsorship  of  the  FAA,  statisti- 
cally evaluated  the  general  aviation  accidents  for  the  year  1964.  A chi-square 
statistical  procedure  was  used  to  evaluate  the  data  for  significance  by  make 
and  model  within  the  selected  causal  factor  groupings.  The  NTSB  report 
(reference  1)  provided  the  direction  and  extent  of  the  current  research  and 
development  (R&D)  program  being  undertaken  by  the  FAA. 

The  FAA's  continuing  effort  undertook  to  expand  the  1-year  chi-square  (x^) 
analysis  of  reference  1 to  cover  a 4-year  base  (1964-1967).  The  subsequent 
effort  was  further  expanded  to  an  8-year  base  (1964-1971),  again  using  the 
statistical  techniques  and  selected  general  aviation  aircraft  defined  in 
reference  1.  The  results  of  these  FAA  studies  are  contained  in  references 
2 and  3. 

A National  Aviation  Facilities  Experimental  Center  (NAFEC) -sponsored  contractual 
effort  was  undertaken  to  develop  an  experimental  design,  flight  test  program, 
and  analysis  procedure  for  evaluating  the  six  most  common  accidents.  For 
accidents  as  noted  in  reference  3,  these  accident  types  were: 

1.  Engine  failure/malfunction, 

2.  Ground-loop/swerve, 

3.  Hard  landing, 

4.  Stall,  spin,  spiral,  or  mush, 

5.  Overshoot,  and 

6.  Wheels-up  landing. 
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The  objective  of  this  effort  was  to  develop  an  experimental  design  which  would 
identify  the  basic  aircraft  design,  maintenance,  or  human  factors  considera- 
tions which  could  be  statistically  related  to  previous  NTSB  accident  data.  The 
results  of  this  effort  are  contained  in  reference  4. 

A special  study  report  by  NTSB  (reference  5)  evaluated  the  general  aviation 
stall/spin-type  accidents  from  1967  through  1969,  again  using  a chi-square 
statistical  procedure  (equation  3,  page  4).  The  purpose  of  this  analysis  was 
to  determine  if  there  was  a difference  in  the  accident  rate  for  a given  make 
and  model  of  aircraft.  One  of  the  more  significant  facts  was  clarification 
of  the  implication  of  the  chi-square  analysis  contained  in  reference  3. 

Other  related  efforts  undertaken  by  NAFEC  were  (1)  to  develop  an  experimental 
design  for  evaluating  stall-warning  devices  to  reduce  stall/spin-type  accidents, 
and  (2)  to  evaluate  the  improved  stall-warning  equipment  for  general  aviation. 
The  first  was  essentially  a literature  search  which  resulted  in  a report 
(reference  6)  that  dealt  with  various  experimental  designs  and  includes  recom- 
mendations. The  results  of  the  simulator  experiment  relating  to  the  later 
effort  are  covered  in  reference  7. 

The  FAA's  efforts  were  concentrated  on  an  in-depth  statistical  evaluation  of 
the  stall/spin  accident.  The  initial  chi-square  analysis  was  to  be  supple- 
mented by  a correlation  procedure  in  an  effort  to  define  those  aircraft  char- 
acteristics (parameters)  which  may  determine  the  propensity  of  some  general 
aviation  aircraft  to  the  stall-type  accident. 

Other  FAA  investigations  relating  to  the  stall/spin  problems  of  general  avia- 
tion include  (1)  an  in-flight  evaluation  of  improved  stall-warning  equipment 
(reference  8)  and  (2)  an  in-house  FAA  spin-flight  test  program  of  a selected 
general  aviation,  single-engine  aircraft  conducted  in  1965  at  the  FAA's 
Aeronautical  Center  in  Oklahoma.  Despite  the  above  efforts,  the  stall/spin 
accident  rate,  as  reported  in  reference  3,  has  remained  fairly  constant. 

In  1972,  NAFEC  undertook  an  effort  to  reexamine  the  stall/spin  accident  history 
of  36  selected  general  aviation  aircraft  in  an  effort  to  develop  a relation- 
ship between  aircraft  design  and  a given  aircraft  design's  stall/spin  accident 
history.  This  objective  was  not  attainable  due  to  the  nonavailability  of 
required  design  and  aerodynamic  characteristics  of  the  selected  fleet,  and  to 
limitations  within  the  accident  documentations.  However,  in  the  pursuit  of 
this  effort,  several  facts  were  uncovered  which  may  have  influenced  or  biased 
previous  referenced  efforts  and  publications.  Among  these  were  the  evaluation 
of  accident  statistics  without  considering  pilot  experience,  phase  of  flight 
type  of  aircraft  usage,  engine  horsepower,  landing  gear  configuration,  etc. 

OBJECTIVES. 

The  objectives  of  this  report  were  to: 

1.  Evaluate  and  interpret  the  statistical  inference  of  a generalized  chi- 
square  analysis  of  the  stall/spin  accident  history  of  the  selected  general 
aviation  aircraft  fleet,  and 

2.  Identify  those  factors  which  may  be  influencing  general  aviation  stall/ 
spin  accident  history. 
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METHOD  OF  APPROACH. 


GENERAL.  The  following  general  aviation  data  bases  were  screened  to  form 
composite  data  for  the  statistical  evaluation: 

1.  NTSB  Accident/ Incident  Files  1964-1972, 

2.  FAA  General  Aviation  Accident  Files  1964-1972,  and 

3.  FAA  Aircraft  Registration  Files  1964-1972. 

The  aircraft  study  fleet  employed  was  that  used  in  the  previous  NTSB  reports 
(references  1 and  5)  plus  one  additional  current-production  aircraft.  In 
this  undertaking,  it  was  initially  decided  to  break  down  the  study  fleet  by 
manufacturer,  model,  series,  and  engine  (PA  28-140,  PA  28-180,  etc.). 

The  rationale  behind  the  decision  was  that  (1)  there  are  known  variations 
of  the  selected  parameters  within  a given  model  (appendix  A)  and  (2)  there 
could  be  an  undefined  characteristic  which  may  be  influencing  the  longitudi- 
nal or  lateral  flying  qualities.  Thus,  the  fleet  breakdown  of  the  36  groups 
included  over  400  different  aircraft  classifications. 

The  structure  and  format  of  the  NTSB  data  base  are  contained  in  the  revised 
third  edition  of  NTSB's  Manual  of  Code  Classifications,  reference  9.  The 
format  of  FAA's  General  Aviation  Accident  Files  are  denoted  in  reference  10. 

The  population,  flight  time,  and  usage  for  the  selected  aircraft  fleet  were 
obtained  from  the  FAA  aircraft  registry  files  maintained  by  the  FAA  Aeronau- 
tical Center  as  reported  on  Aircraft  Registration  Form  AC  8050-73  in  accord- 
ance with  Federal  Aviation  Regulation  (FAR)  47.44. 

The  pilot  experience  was  obtained  from  the  information  contained  in  the  NTSB 
accident  files.  Thus,  this  data  base  consists  only  of  those  pilots  who  were 
involved  in  stall/spin  accidents. 

The  resultant  data  base  was  examined  automatically,  using  a NAFEC-developed 
computer  program,  to  cull  out  and  identify  those  factors  (e.g.,  phase  of  flight, 
type  of  usage,  landing  gear  configuration)  which  could  bias  or  cloud  the  results 
of  a statistical  evaluation  of  the  data  base. 

STATISTICAL  ANALYSIS.  Previous  work  by  Acheson  J.  Duncan  (reference  11)  eval- 
uated six  single-engine,  65-  to  85-horsepower  aircraft  using  a chi-square  test. 
In  this  analysis,  a two-by-two  contingency  table  (one  degree  of  freedom)  was 
set  up  using  total  accidents  as  a base.  The  following  analysis  was  selected 
to  statistically  evaluate  a given  aircraft  model's  accident  history  for  a 
given  type  of  accident,  phase  of  operation,  and  primary  cause. 

X2  - (F0  - Fe)2  ♦ Fe  (1) 

where 

F0  = Observed  number  of  a type  of  accident  for  a given  model  aircraft, 

Fe  = Expected  number  of  a type  of  accident  for  a given  model  aircraft, 
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and 


(2) 


Fe  - Ao  (Ax  + At) 

where 

Ax  = Total  accidents  for  a given  model  aircraft, 

Aq  = Observed  number  of  a type  of  accident  for  entire  study  fleet,  and 
At  = Total  number  of  all  types  of  accidents  for  entire  study  fleet. 

In  reference  5,  the  NTSB  report,  AAS-72-8,  the  chi-square  test  was  based  on 
flight  time  (exposure)  and  one  degree  of  freedom. 

Fe  = Ao  (Tx  * Tt)  (3) 

where 

Tx  = Total  flight  time  for  a given  model  aircraft,  and 

Tt  = Total  flight  time  for  entire  study  fleet. 

Another  base  of  a chi-square  test  is  population. 

Fe  = Aq  (Px  * Pt)  (A) 

where 

Px  = Total  number  of  a given  model  aircraft,  and 

Pt  = Total  number  of  aircraft  in  the  entire  study  fleet. 

Reference  12  described  a procedure  for  computing  chi-square  for  contingency 

tables  of  two-by-three  or  larger  (degree  of  freedom  y2 ) using  a tabular  form 
as  shown  in  tables  1 and  2.  The  analytical  definition  as  used  in  this  study 
is : 


X2  = 2n  (F0  - Fe)2  * Fe  (5) 

It  should  be  noted  that  equations  1 and  5 are  not  the  same,  with  the  latter 
being  the  explicit  definition  of  chi-square. 

The  number  of  degrees  of  freedom  for  the  two-by-three  or  larger  tables  was 
defined  in  reference  12  as: 

df  = (r-1)  (c-1)  (6) 


where 

df  = Degrees  of  freedom 

r = Number  of  rows  (independant  variables) 

c = Number  of  columns  (conditions  applicable  to  each  variable) 

The  chi-square  analysis  used  in  this  study  examined  the  grouping  of  the  stall/ 
spin  accident  information  by  all  three  criteria;  accident  base  (equation  2), 
exposure  (equation  3),  and  population  (equation  A)  in  lieu  of  just  one.  In 
addition,  they  have  examined  the  premise  of  total  independence  by  the  combina- 
tion of  the  number  of  engines,  wing  position,  and  horsepower  (seven  degrees  of 
freedom),  and  finally,  within  each  limited  variable,  interdependence  (one 
degree  of  freedom). 
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TABLE  1.  STRUCTURE  OF  A CONTINGENCY  TABLE  FOR  CHI-SQUARE 


Total 

(Stall/Spin)  (Other  Accidents)  (No  Accidents)  Population 


Single-Engine 
Low  Wing 

Ao3 

Ati 

“ Aol 

pxl 

Pxl 

Single-Engine 
High  Wing 

A02 

S 

- Ao2 

Px2 

Px2 

Twin-Engine 
Low  Wing 

\>3 

At3 

” Ao3 

p 

x3 

~ Ae 

t3 

Px3 

Twin-Engine 
High  Wing 

V 

At4 

A°4 

PX4 

PX4 

Totals 

Ao 

At 

Ao 

Pt 

- \ 

Pt 

TABLE  2 

. TABULAR 

SOLUTION 

FOR  CHI- 

-SQUARE 

Fe 

FD  F 

o-Fe 

(F0-Fe)2 

Cells 

Rn  x Cn 

(2)  * Pt 

Px  <*> 

- (3) 

(5)  x (5)  (6)  t 

(1) 

(2) 

(3) 

(4) 

(5) 

(6)  (7) 

R^  x 

C1 

(AC1)  (Ao) 

- 

px 

X1 

- 

X2 

Rl  x 

c2 

Aoi 

HW 

- 

- 

- 

_ 

R4  x 

c2 

<Ao4)(At 

-v 

- 

- 

- 

_ 

R4  X 

c3 

(Ao,  > (Px 
4 

“At> 

- 

- 

- 

_ 
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Using  the  criteria  defined  in  reference  11,  the  relative  rating  and  sign  con- 
vention were  computed  as; 


R = X 


(7) 


where 


and 


R = Relative  rating  index 
Sign  = F0  - Fe 


TEST  RESULTS  AND  DISCUSSION 


GENERAL. 

The  attempts  to  automatically  correlate  and  classify  NTSB  and  FAA  data 
bases  were  limited  for  the  following  reasons: 

1.  The  NTSB  data  base  uses  a five-character  code  (reference  13)  which  can 
cover  several  models  within  a given  manufacturer  or  several  manufacturers  of 
the  same  aircraft.  The  FAA  uses  a totally  different  seven-character  code 
(appendix  A) . 

2.  The  NTSB  codes  separate  stall  (Q-),  spin  (Ql),  spiral  (Q2) , and  mush 
(Q3)-type  accidents  (reference  9).  The  FAA  independently  evaluates  the  acci- 
dent information  and  independently  classifies  and  codes  the  information.  The 
accidents,  in  accordance  with  reference  10,  in  which  the  causal  factor  is 
classified  by  the  FAA  as  a stall  (Kx)  would  include  both  stall  and  mush,  and 
those  classified  as  spin  (Lx)  would  include  spin  and  spiral.  In  addition, 
based  on  the  evaluation  of  the  accident  information,  it  may  have  been  deter- 
mined that  a stall  or  spin  causal  factor  could  have  been  present  in  an  acci- 
dent which  was  not  classified  by  NTSB  as  a stall  or  spin  type  of  an  accident. 
Thus,  an  accident  which  may  have  been  defined  as  a hard  landing  by  the  NTSB, 
may  be  classified  by  the  FAA  as  a stall  which  resulted  in  a hard  landing. 

3.  The  aircraft  registrations  data  base  (reference  14)  reflects  the  annual 
aircraft  population  based  on  a quarterly  statistics.  Thus,  an  aircraft  reg- 
istered in  the  fourth  quarter  of  one  year  would  not  appear  in  that  year's 
annual  statistical  summary  report.  In  addition,  when  an  aircraft  owner  does 
not  include  a breakdown  of  aircraft  usage,  which  is  a voluntary  portion  of 
the  registration  form,  a value  is  imputed  when  deriving  statistics  relating 
to  aircraft  hourly  usage  (exposure).  Thus,  in  neither  case,  population  nor 
exposure,  are  true  values  known  for  rate  computations.  The  sensitivity  to 
these  deviations  from  exact  quantities  increases  with  the  decrease  in  either 
the  accident  statistic  or  subdivision  within  a general  aircraft  model. 

4.  In  the  aircraft  registration  file,  the  first  five  characters  were  the 
same  as  those  used  in  FAA's  accident  file;  however,  two  additional  characters 
were  employed  to  identify  a series  within  a model.  An  examination  of  the 
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microfilm  of  these  data  from  the  years  1964  through  196fc  indicated  that  there 
can  be  and  are  variations  in  engine  horsepower  within  a series  that  the  seven- 
character  code  does  not  identify. 

A cross-reference  library  was  constructed  to  relate  the  FAA  seven-digit  code 
to  the  five-digit  NTSB  code  and  36  groups  of  similar  make  and  model  aircraft. 
This  cross  reference  and  grouping  is  contained  in  appendix  A.  Some  of  the 
variables  noted  above  are  denoted  in  this  appendix. 

The  correlation  of  the  NTSB  and  FAA  accident  data  information  that  was 
accomplished  by  using  the  aircraft  registration  number  and  reported  accident 
date  matched  up  2,129  of  the  2,496  stall/spin  accidents  reflected  in  the  NTSB 
tapes  for  the  selected  fleet  of  aircraft.  The  remaining  367  accidents  were 
reviewed  manually  to  correct  any  obvious  errors.  No  attempt  was  made  to 
incorporate  into  the  data  base  those  additional  5,500  FAA-classified  stall/ 
spin  accidents  which  were  in  excess  of  the  NTSB  information  as  coded. 

STATISTICAL  EVALUATION. 

Figure  1 shows,  in  tabular  form,  the  9-year  summary  of  NTSB-classif ied  stall/ 
spin-type  accidents  for  the  selected  aircraft  fleet  by  group  number.  There 
are  2,496  such  accidents,  identified  from  the  NTSB  tapes  used  of  which  1,659 
were  the  first  (primary  problem)  accident  type.  This  represents  approximately 
8 percent  of  all  the  accidents  in  which  these  groups  of  aircraft  were  involved 
during  the  9-year  time  frame  under  consideration.  Since  the  number  of  acci- 
dents for  any  given  aircraft  group  would  be  influenced  by  the  number  of  air- 
craft, flight  hours  flown,  etc.,  an  analysis  with  respect  to  the  absolute 
number  of  accidents  only,  would  be  limited  at  best.  This  limitation  was 
noted  in  reference  9. 

Figure  2 indicates  the  accident  data  as  a rate  function  with  respect  to  popu- 
lation (POP),  ’flight  time  (EXP),  and  accidents  of  all  types  (ACC).  Since  three 
of  the  aircraft  groups,  namely,  19,  21,  and  36,  entered  the  fleet  after  1964, 
their  rates  are  zero  prior  to  entry.  One  of  these,  36,  indicates  a high  stall/ 
spin  accident  rate  in  all  categories  after  entry. 

An  overview  of  all  the  groups  indicates  that  rate,  as  a function  of  population 
(approximately  2.5)  and  flight  hours  (1.5),  was  fairly  constant  for  all  the 
years  studied.  This  supports  the  9-year  study  reported  in  reference  3.  How- 
ever, with  respect  to  all  accidents,  there  was  a dramatic  reduction  (by  a 
factor  of  3)  between  the  years  1964  and  1965,  followed  by  an  equally  dramatic 
increase  (by  a factor  of  2)  between  1966  and  1967.  The  subsequent  years 
reflected  a slight  annual  increase  from  year  to  year. 

A review  of  Federal  Aviation  Regulations  (FAR)  23  and  FAR  61  indicated  that 
the  only  possibly  related  changes  to  FAR's  during  the  9-year  time  frame  were 
23-4  and  61-20.  The  former  authorized  the  use  of  normal  category  aircraft  to 
perform  certain  stalls  and  turns  with  bank  angles  up  to  60°.  The  latter 
required  training  for  private-pilot  rating  to  include  positive  manual  control 
of  the  aircraft  by  using  attitude  flight  instruments. 


7 


A detailed  review  of  figure  2 does  not  indicate  any  constant  relationship 
between  the  three  rate  functions  selected.  This  supports  the  limitation, 
noted  in  reference  12,  of  using  accident  data  as  opposed  to  flying  time.  This 
is  true  when  considered  as  a group  summary,  yearly  summary,  or  general  aircraft 
group  (i.e.,  single-engine,  high-wing  etc.).  For  purposes  of  clarity,  the 
groups  are  listed  in  figure  3 by  accident  rate  for  each  category,  with  the 
highest  accident  rate  first.  The  lack  of  consistency  in  the  rate  functions  is 
noted  in  figure  3 for  several  aircraft  groups  by  the  dotted,  dashed,  and 
dash-out  lines. 

PILOT  EXPERIENCE. 

Since  some  form  of  pilot  error  is  usually  present  as  a factor  in  accidents, 
an  effort  was  made  to  classify  the  experience  of  those  involved  in  stall/spin 
accidents,  thus  providing  a means  of  minimizing  this  masking  of  the  aircraft's 
characteristics.  The  breakdown  of  the  accidents  within  the  three  pilot- 
experience  classifications  for  the  9-year  period  is  shown  in  figure  4.  As 
noted  in  figure  4,  there  are  six  experience  groupings  within  each  experience 
classification. 

TOTAL  TIME  (TT) . An  evaluation  of  the  totals  shown  in  table  3,  indicates 
that  the  accidents  are  uniformly  distributed  across  the  five  experience 
levels  defined,  with  one  exception,  the  300-t0-500  hour  level  (TTC) . The 
number  of  accidents  in  this  group  is  approximately  one-half  of  any  of  the 
other  four. 

Breaking  down  the  data  into  general  horsepower  (HP)  categories  by  increasing 
horsepower,  as  identified  in  reference  14,  the  results  shown  in  figure  4 
reflect  the  percentage  distribution  as  shown  in  table  3. 

It  can  be  seen  in  table  3 that  there  is  a marked  difference  in  the  percentage 
of  single-engine  stall/spin  accidents,  (HP  category  A through  C)  in  the 
experience  level  TTC.  This  is  also  borne  out  in  the  accident  totals  by  pilot 
experience  level  as  shown  in  figure  4.  Again  referring  to  figure  4,  with  the 
exception  of  experience  level  C,  there  is  a reduction  in  the  number  of  stall/ 
spin  accidents  for  single-engine  aircraft  with  increase  total  pilot  experience. 

The  twin-engine  data  reflect  a progressive  increase  in  the  percentages  with 
respect  to  the  data  in  table  5.  This  is  to  be  anticipated,  since  pilot 
training  and  initial  experience  is  usually  developed  in  the  low-cost,  low- 
performance,  single-engine  aircraft  and  moves  progressively  to  higher  per- 
formance single-engine  aircraft  prior  to  flying  twin-engine  aircraft. 

It  should  be  noted  that  specific  trend  data  cannot  be  inferred  from  the  infor- 
mation presented,  since  the  number  of  pilots  in  each  experience  level  is 
unknown.  These  data  only  relate  to  those  pilots  which  made  up  the  stall/spin 
accident  population.  Another  limiting  factor  in  attempting  trend  definitions 
is  the  effect  of  experience  level  (flight  time)  grouping  (i.e.,  another 
grouping  may  indicate  another  percent  breakdown) . 

TIME  IN  TYPE  (TIT) . A breakdown  of  the  information  in  a manner  similar  to 
total  time  above  is  shown  in  table  4. 


A 


TABLE  3. 

PERCENTAGE  OF 

ACCIDENTS 

PER 

PILOT 

TOTAL 

TIME 

EXPERIENCE 

HP  Cat. 
Ref.  14 

No.  of 
Engines 

No.  of 
Accidents 

A 

Pilot  Experience  Category 
BCD  E 2 Total 

Pilot 

Total 

Hours 

Time 

A 

SE 

1,367 

27 

23 

12 

19 

16 

4 

101 

TTA  - 

0-100 

B 

SE 

514 

23 

31 

11 

16 

16 

3 

100 

TTB  - 

101-300 

C 

SE 

392 

10 

22 

12 

30 

22 

4 

100 

TTC  - 

301-500 

D 

TE 

223 

0 

1 

5 

28 

62 

3 

99 

TTD  - 

501-1500 

Group  Totals 

2,496 

21 

23 

11 

21 

21 

3 

100 

TTE  - 

Over  1500 

TTZ  - 

Unknown 

TABLE  4.  PERCENTAGE  OF  ACCIDENTS  PER  PILOT  TIME-IN-TYPE  EXPERIENCE 
HP  No.  of  No.  of  Pilot  Experience  Category 


Cat. 

Engines 

Accidents 

A 

B 

c 

D 

E 

2 

Total 

Time- 

tn-Type 

A 

SE 

1,367 

25 

26 

14 

10 

14 

11 

100 

TITA  - 

0-25 

B 

SE 

514 

30 

25 

14 

12 

12 

8 

101 

TITB  - 

26-75 

C 

SE 

392 

19 

19 

14 

15 

19 

15 

101 

TITC  - 

76-150 

D 

TE 

223 

11 

17 

16 

16 

27 

13 

100 

TITD  - 

151-300 

Group 

Totals 

2,4  96 

24 

24 

14 

12 

14 

12 

100 

TITE  - 

Over  300 

TITZ  - 

Unknown 

TABLE  5.  PERCENTAGE  OF  ACCIDENTS  PER  PILOT  EXPERIENCE  IN  THE  LAST  90  DAYS 
HP  No.  of  No.  of  Pilot  Experience  Category  Recent 


Cat. 

Engines 

Accidents 

A 

B 

C 

D 

E 

i 

Total 

Experience 

“ 

A 

SE 

1,367 

7 

21 

21 

9 

11 

30 

99 

T90A  - 

0-5 

B 

SE 

514 

6 

23 

23 

11 

9 

28 

100 

T90B  - 

6-20 

C 

SE 

392 

4 

13 

25 

12 

9 

36 

99 

T90C  - 

21-50 

D 

TE 

223 

2 

7 

18 

13 

24 

35 

99 

T90D  - 

51-100 

Group 

Totals 

2,496 

6 

19 

22 

11 

11 

31 

100 

T90E  - 
T90Z  - 

Over  100 
Unknown 

There  is  a noticeable  reduction  in  the  percentage  of  accidents  above  experience 
level  B for  single-engine  aircraft.  This  is  most  noticeable  in  the  two  lower 
horsepower  categories  C,  A,  and  B.  The  percentages  approach  that  of  the 
twin-engine  time  distribution  which  is  constant  except  for  TITE  (over  300). 

This  mild  anomaly  could  be  a result  of  the  experience-level  grouping.  In 
fact,  the  percentages  of  the  largest  horsepower  single-engine  aircraft  are 
similar  to  that  of  the  twin  engine,  yet  the  twins  have  the  potential  of  lateral 
control  problems  associated  with  asymmetric  power. 

RECENT  EXPERIENCE  (T90) . The  percentage  distribution  of  stall/spin  accidents 
as  it  relates  to  the  pilot's  total  known  experience  in  the  preceding  90  days 
is  given  in  table  5. 

Table  5 indicates  that  there  is  a marked  reduction  in  the  accident  percentages 
(group  D)  for  single-engine  aircraft  above  the  recent-experience  level  of 
50  hours.  This  reduction  is  shown  in  all  categories  of  single-engine  aircraft, 
but  is  most  pronounced  in  the  two  lower  horsepower  groups. 

Another  point  of  interest  is  the  large  unknown  accident  percentage  figure  for 
all  aircraft — 31  percent,  compared  with  total  time,  3 percent,  or  time  in  type, 
12  percent.  This  could  be  due  to  the  use  of  the  total  experience  reported  on 
the  pilot's  applications  for  a renewal  of  his  or  her  medical  certificate  as 
opposed  to  specific  information  based  on  log  book  entry. 

In  all  of  the  above  pilot  experience  analyses,  it  is  important  to  bear  in 
mind  that  trend  indications  can  be  influenced  by  the  scoring  or  grouping  used 
in  this  or  any  analysis.  Therefore,  it  would  not  be  appropriate  to  assume  any 
relationship  between  the  pilot  experience  and  specific  or  general  aircraft 
design  characteristics.  However,  all  of  the  pilot  experience  categorizations 
used  do  reflect  some  functional  dependence. 

Since  the  automatic  analysis  did  not  reflect  obvious  pilot  experience  trend 
information  as  it  relates  to  a given  aircraft  group  or  set  of  groups,  no 
further  effort  was  undertaken  in  this  report  with  respect  to  pilot  experience. 

KINDS  OF  FLYING. 

The  distribution  of  the  2,496  stall/spin  accidents  by  reported  usage  of  the 
aircraft  is  shown  in  figure  5.  The  reported  usage  areas  identified  were; 


Usage  Code 


Instruction  and  Training  IT 
Point-to-Point  Transportation  (Includes  air  taxi,  executive,  PP 
etc. ) 

Low  Altitude  (Includes  banner  towing,  fish  spotting,  etc.)  LA 
Pleasure  and  Solo  PS 
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Aerial  Application  (Includes  firefighting,  crop  dusting,  etc.) 
Other  Usage 
Not  Coded 


AA 

OU 

NC 


The  percentage  distribution  for  usage  by  horsepower  category  is  given  in 
table  6. 


TABLE  6.  PERCENTAGE  OF  ACCIDENTS  PER  AIRCRAFT  USAGE  CATEGORY 


HP 
Cat . 

No . of 
Engines 

No . of 
Accidents 

IT 

Aircraft 
PP  LA 

Usage 

PS 

Category 
AA  OU 

NC 

Total 

A 

SE 

1367 

22 

8 

6 

54 

7 

0 

3 

100 

B 

SE 

514 

20 

12 

1 

64 

0 

2 

0 

99 

C 

SE 

392 

9 

26 

1 

62 

0 

2 

0 

100 

D 

TE 

223 

22 

35 

2 

38 

1 

3 

0 

101 

Group 

2496 

20 

14 

4 

56 

4 

3 

0 

101 

Table  6 indicates  that  among  single-engine  aircraft,  those  used  in  instruc- 
tion and  training  in  which  stall/spin  accidents  occurred  are  the  lower  horse- 
power, lower  operating  cost  aircraft.  These  percentages  are  similar  to  the 
distribution  of  total  pilot  experience,  with  the  exception  of  category  D, 
twin  engine. 

The  percentage  of  stall/spin  accidents  which  occur  during  instruction  and 
training  (IT)  is  as  high  for  twin  engine  as  it  is  for  the  low-horsepower 
single-engine  aircraft.  Pilot  experience  is  shown  to  be  much  higher  for 
those  using  twin-engine  aircraft.  This  suggests  that  the  twin-engine  aircraft 
presents  a problem  to  the  higher  experienced  pilot  during  training  which  is 
at  least  as  difficult  as  the  problem  presented  to  a new  or  low-time  pilot  in 
a single-engine  aircraft.  This  observation  is  based  on  the  similarity  of 
stall/spin  accident  percentages  noted  in  the  preceding  tables. 

Those  involved  in  the  point-to-point  category  accidents  are  the  higher  perform- 
ance, longer  range,  higher  payload  aircraft.  As  a general  rule,  there  is 
a decrease  in  aircraft  stability,  with  an  increase  in  aircraft  performance. 

With  the  exception  of  the  twin-engine  aircraft,  all  categories  have  similar 
percentages  in  the  pleasure  and  solo  usage  category. 

Figure  5 indicates  that  group  11  has  a higher  percentage  and  more  accidents  in 
the  instruction  and  training  phase  than  any  other  usage  area.  This  group  is 
a very  popular,  low-horsepower,  modern  training-type  aircraft.  Thus,  it  is 
not  meaningful  to  attempt  analysis  without  considering  the  usage  history. 
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OPERATIONAL  PHASE  OF  FLIGHT. 


Figure  6 shows  the  number  of  accidents  for  each  of  the  following  identified 
phases  of  flight  operations: 


Phase  Code 


Takeoff  TO 
Climb  and  Descent  CD 
Normal  Enroute  NE 
Approach  and  Landing  AL 
Turning  Flight  TF 
Low  Altitude  LA 
Other  OT 
Not  Coded  NC 


The  percentage  distribution  by  operational  phase  is  given  in  table  7. 

TABLE  7.  PERCENTAGE  OF  ACCIDENTS  PER  PHASE  OF  FLIGHT  CATEGORY 
HP  No.  of  No.  of 


Cat. 

Engines 

Accidents 

TO 

CD 

NE 

AL 

TF 

LA 

OT 

NC 

Total 

A 

SE 

1367 

33 

3 

6 

10 

9 

15 

21 

2 

99 

B 

SE 

514 

46 

3 

12 

17 

4 

5 

14 

0 

101 

C 

SE 

392 

43 

4 

11 

15 

8 

4 

15 

1 

101 

D 

TE 

223 

40 

5 

18 

17 

4 

2 

13 

1 

100 

Group 

38 

4 

9 

13 

7 

10 

18 

1 

100 

These 

results 

indicate  that  the 

largest 

percentage 

of  s 

tall/spin 

accidents 

occurs  during  the  takeoff  phase  of  flight  operations.  It  is  true  for  all 
horse-power  categories.  This  is  that  phase  of  flight  in  which  there  is 
a transition  from  speeds  below  stall,  through  stall,  and  to  speeds  above 
stall.  This  transition  is  usually  from  the  backside  to  the  front  side  of 
the  power  curve.  The  transition  is  accomplished  by  the  exchange  of  the 
positive  acceleration  during  takeoff  to  the  steady-state  velocity  during 
initial  climb.  Thus,  the  aircraft's  increased  angle-of-attack  with  positive 
pitch  change,  with  its  related  increase  in  drag,  could  preclude  accelerating 
to  the  front  side  of  the  power  curve.  Aircraft  which  have  a positive  angle- 
of-attack  during  takeoff  roll  would  have  higher  drag  and  hence,  for  the  same 
horsepower  and  gross  weight,  lower  acceleration. 


A more  detailed  review  of  the  data  in  figure  6 shows  that  50  percent  or  more 
of  all  stall/spin  accidents  for  12  of  the  36  aircraft  groups  happened  during 
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the  takeoff  phase  of  flight.  The  majority  of  these  groups  are  in  the  higher 
horsepower  single-engine  and  twin-engine  aircraft.  The  general  design  charac- 
teristic (i.e.,  wing  position,  landing  gear  configuration,  tail  design,  wing 
planform)  of  these  aircraft  covers  the  complete  spectrum  of  the  selected 
fleet;  therefore,  it  is  not  possible  to  relate  the  expected  effects  of  design, 
as  previously  noted,  to  the  resultant  data  shown  in  figure  6.  The  second 
largest  segment  of  stall/spin  accidents  occurs  during  the  approach  and  landing 
phase . 

During  both  the  takeoff  and  landing  phase  of  flight  operations,  the  speed 
margin  above  the  stall  speed  is  the  least.  In  addition,  the  aircraft  has  the 
least  available  altitude  which  can  be  exchanged  for  additional  speed.  At 
these  lower  speeds,  aircraft  dynamics  are  nonlinear  (reference  15)  and  would 
have  to  be  taken  into  consideration  in  evaluating  accident  data.  Such  char- 
acteristics are  not  a requirement  for  certification  of  the  aircraft. 

CHI-SQUARE  ANALYSIS. 

The  chi-squared  statistical  procedure  determines  if  the  difference  between  the 
actual  frequency  and  expected  frequency  of  an  event  is  significant.  The  value 
of  chi-square  which  could  occur  by  chance  at  varied  levels  of  probability  and 
for  varying  degrees  of  freedom  are  statistically  derived. 

Shown  on  each  of  the  chi-square  analysis  figures  are  the  values  of  chi-square 
for  one  degree  of  freedom  (all  rows  or  columns  being  dependent  variables  or 
conditions)  and  for  the  number  of  degrees  of  freedom  when  all  rows  and/or 
columns  (aircraft  types)  are  independent  viiriables.  The  chi-square  values  in 
each  case  are  shown  for  varied  levels  of  probability  from  0.250  to  0.001.  In 
reference  5,  statistical  levels  of  5 percent  (0.05)  and  0.1  percent  (0.001) 
were  classified  as  "high"  or  "low"  depending  upon  the  sign,  equation  8,  and 
those  differing  beyond  0.1  as  "very  high"  or  "very  low."  Those  whose  chi- 
square  values  were  less  than  that  shown  for  the  5-percent  level  were  consid- 
ered average.  It  should  be  noted  that  reference  5 assumed  one  degree  of  free- 
dom, based  on  this  being  the  criteria  used  in  reference  9. 

ACCIDENT  BASE.  A contingency  table  was  constructed  to  evaluate  stall/spin- 
type  accidents  with  respect  to  all  other  accidents  (equation  1).  In  the 
initial  analysis,  each  of  the  36  aircraft  groups  was  assumed  to  be  indepen- 
dent variables,  thus  resulting  in  a 36x2  table.  Shown  in  figure  7 are  the 
results  of  this  analysis  of  the  2,496  stall/spin  accidents  out  of  a total  of 
31,495  accidents.  Using  equation  5,  the  resultant  value  of  chi-square  identi- 
fies a very  high  significance  for  the  summarized  result. 

A review  of  the  results  indicates  that  the  rating  is  inversely  related  to 
horsepower . Accordingly,  a new  contingency  table  was  constructed  using  the 
general  aircraft  categorization  used  in  reference  14  for  the  selected  aircraft 
fleet.  The  results  of  this  8x2  contingency  table  is  shown  in  figure  8. 


Within  each  of  these  general  groups,  a contingency  table  was  constructed  to 
generate  ratings  within  the  subgroups.  These  results  are  shown  in  figures  9 
through  15,  inclusive.  Group  23  is  the  only  aircraft  with  its  subgroup. 
Accordingly,  this  and  all  other  chi-square  analyses  by  subgroup  do  not  show 
group  23.  It  does  appear  in  all  other  cases. 

The  analysis  by  subcategorization  reflects  a shift  in  the  group  order  with 
respect  to  the  general  analysis.  As  shown  in  figure  9,  group  35  has  the 
highest  rating  value  in  its  subgrouping,  followed  by  group  27,  28,  2,  3,  etc. 

In  the  general  analysis  (figure  7),  the  order  is  27,  28,  35,  3,  2,  etc.  This 
suggests  that  a general  approach  (one  degree  of  freedom)  to  statistically 
evaluating  the  potential  sensitivity  of  a given  aircraft  group  to  stall/spin- 
type  accidents  can  produce  results  which  differ  when  the  specific  aircraft  are 
categorized.  This  would  be  an  expected  variance  if  independant  variables  were 
assumed  to  be  dependant  variables.  Thus,  when  these  independant  factors  are 
not  considered,  the  results  could  infer  conclusions  which  are  not  correct. 

A more  detailed  review  of  the  data  presented  in  figures  8 through  15  suggests 
that  the  aircraft  could  be  classified  and  subclassified  by  (1)  horsepower, 
starting  with  the  lowest,  (2)  ground-attitude  pitch,  (angle-of-attack  at  the 
start  of  the  takeoff  roll)  and  (3)  stall  speed.  Thus  classified,  the  higher 
ratings  are  for  the  low-horsepower,  conventional-landing-gear  aircraft  with 
high-camber  wings.  All  the  first  five  aircraft  are  high-wing,  low-operating- 
cost  aircraft.  However,  groups  10,  12,  and  15  are  high-wing,  conventional- 
gear  aircraft  which  reflect  a lower-than-expected  stall/spin  accident  rate 
(negative  rating).  The  first  five  aircraft  groups  shown  in  figures  7 and  9 
are  aircraft  which  are  certificated  for  intentional  spins  and  have  been  used 
frequently  for  such  training. 

Those  aircraft  which  have  a positive  rating,  as  shown  in  figure  7,  and  are  not 
normally  used  for  intentional  spins,  are  groups  36,  7,  24,  33,  22,  and  9.  Four 
of  these  six  groups  are  tricycle-gear,  two  are  twin-engine,  and  four  are  low- 
wing.  Four  of  these  groups  (namely,  36,  7,  33,  and  9)  are  restricted  from 
doing  intentional  spins.  With  the  exception  of  groups  19  and  36,  all  of  the 
single-engine  aircraft  with  a positive  rating  value  in  figure  7 were  designed 
and  were  in  service  prior  to  1964.  Eleven  of  the  13  aircraft  with  a positive 
rating  are  single-engine  and,  with  the  exception  of  group  7,  have  engines  of 
less  than  200  horsepower. 

POPULATION  BASE.  A contingency  table  was  constructed  to  evaluate  stall/spin 
accidents  with  respect  to  the  population  ratio  (equation  4).  The  criterion  of 
structure  was  the  same  as  that  defined  in  the  preceding  accident-base  analysis. 
Figure  16  reflects  the  relationship  of  the  total  accidents  reported  for  the 
9-year  period  (2,496)  with  respect  to  the  summation  of  the  registered  aircraft 
within  the  36  groups  for  the  9-year  period.  Thus,  the  average  annual  popula- 
tion was  100,286  aircraft  for  the  groups  under  study,  with  an  annual  average 
of  277  stall/spin  accidents. 

In  figure  17,  the  ratings  do  not  follow  the  horsepower  trend  of  the  equivalent 
accident-base  table.  It  does  reflect  the  trend  toward  the  more  recently 
designed  aircraft,  due  to  their  increase  as  a percentage  of  the  total  aircraft 
fleet  size. 
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A further  subcategorization  by  horsepower,  wing  position,  etc.,  was  also  done. 
These  results  are  shown  in  figures  17  through  2A,  inclusive.  With  the  excep- 
tion of  the  trend  reflection  noted  above,  these  figures  do  not  indicate  any 
other  identifiable  aircraft  characteristics. 

EXPOSURE  BASE.  Shown  in  figure  25  is  the  9-year  summary,  chi-square  analysis 
by  exposure  (equation  3).  This  was  the  preferred  analysis  noted  in  refer- 
ence 9.  Since  this  analysis  is  based  on  the  reported  flight  usage  of  each 
of  the  aircraft  groups,  it  should  be  more  sensitive  to  the  flight  and  opera- 
tional characteristics  of  the  aircraft.  It  should  also  be  influenced  by 
the  skills  of  the  pilot.  Rearranged  by  rating,  the  aircraft  characteristic 
in  the  first  10  aircraft  groups  is  conventional  gear  as  opposed  to  tricycle-gear 
(ground-attitude  pitch).  Eight  of  the  first  10  aircraft  groups  have  conven- 
tional gear,  one  of  which  is  low-wing  as  opposed  to  high-wing,  and  all  are 
single-engine  aircraft.  However,  they  do  not  reflect  increasing  horsepower 
with  decreasing  positive  rating  index.  Two  of  the  first  10  aircraft  groups 
listed,  36  and  19,  came  into  production  after  196A.  Both  are  tricycle  geared; 
both  are  in  the  midhorsepower  classification;  and  one  is  low-wing,  the  other 
high-wing.  The  first  11  aircraft  groups  indicate  chi-square  values  greater 
than  the  0.001  level  of  probability  for  one  degree  of  freedom  (df  = 1). 

Figure  26  highlights  the  low  horsepower-to-stall/spin-accident  relationship 
as  demonstrated  by  the  fact  that  the  only  positive  ratings  are  for  horsepower 
category  A. 

When  restructured  within  this  horsepower  category,  figure  27  (group  23  is  the 
only  low-wing  aircraft  in  this  horsepower  category),  group  27  has  the  highest 
rating.  This  is  in  keeping  with  the  relationship  between  rating  and  horse- 
power, except  that  the  range  of  horsepowers  for  this  group  is  from  A0  to  75, 
and  neither  NTSB  nor  FAA  codes  identify  this  specifically.  There  are  other 
groups  within  all  classifications  which  also  have  a range  of  horsepower  that 
is  not  clearly  defined. 

Other  factors  which  may  relate  to  these  subgroups  are  stall  speed,  wing  area, 
and  gross  weight,  since  these  vary  in  some  degree  with  series  within  a model. 

As  previously  indicated,  due  to  limited  information  in  both  NTSB  and  FAA  air- 
craft data  banks,  the  series  within  a model  cannot  be  identified  to  allow  such 
analysis . 

Figures  28  through  33  show  the  results  by  other  subcategorization.  The  order 
within  the  subcategories  does  not  follow  that  of  the  population  base.  This  is 
logical,  since  the  usages  of  different  aircraft  groups  are  not  necessarily  the 
same . 

KIND-OF-FLYING  BASE.  A series  of  contingency  tables  was  constructed  on  the 
usage  of  the  aircraft  at  the  time  of  the  stall/spin  accident.  The  base  cri- 
terion was  the  reported  flight-hour  distribution  as  reported  by  the  aircraft 
owner's  indication  on  the  annual  registration  form.  Those  areas  which  were 
considered  for  this  analysis  were; 


1. 


Instruction/Training  (figure  34), 


2.  Point-to-Point  Transportation  (figure  35).  This  includes  air  taxi, 
executive  flying,  etc. 

3.  Low-Altitude  Flying  (figure  36).  This  includes  pipeline  patrol, 
aerial  search,  etc. 

4.  Pleasure/Solo  (figure  37). 

5.  Aerial  Application  (figure  38). 

6.  Other  Flying,  not  shown  due  to  generalizations. 

Inst ruction /Training.  An  examination  of  figure  34  indicates  that  5 out 
of  the  first  10  aircraft  by  rating  are  not  the  low-horsepower,  low-cost-type 
aircraft:  normally  used  as  trainers.  Three  of  these  aircraft  are  high-horse- 
power, twin-engine  aircraft. 

Among  the  aircraft  normally  seeing  significant  use  as  trainers,  three 
groups,  11  and  32,  which  are  single-engine,  and  30,  which  is  a twin-engine, 
have  negative  ratings. 

Aircraft  groups  12  and  13  are  similar  in  most  respects,  with  the  marked 
exception  that  the  former  has  conventional  landing  gear  and  the  latter  is 
tricycle  geared.  Figure  34  indicates  that  group  12  has  a rating  of  10.70; 
whereas,  group  13  is  -5.52.  Both  have  chi-square  values  significant  at  a 
probability  of  0.001  for  one  degree  of  freedom,  but  at  opposite  ends  of  the 
spectrum.  Similarly,  groups  10  and  11,  which  differ  significantly  only  in 
the  landing  gear  design,  have  ratings  of  3.72  and  -4.10  and  chi-square  values 
which  are  significant  at  the  opposite  ends  of  the  spectrum.  A third,  similar 
comparison  is  also  true  for  groups  28  and  29,  except  these  groups  are  manu- 
factured by  a different  corporation;  whereas,  the  other  two  sets  were  products 
of  the  same  manufacturer. 

Thus,  even  when  categorized  within  a highly  visible  usage  grouping,  there 
appear  to  be  anamolies  in  a analysis  when  it  is  attempted  to  be  related  to 
aircraft  design.  This  is  not  due  to  the  statistical  precedure,  but  rather  its 
misapplication  or  misinterpretation. 

Groups  6 and  7 differ  significantly  in  their  tail  design.  The  former 
used  independently  fixed  and  movable  surfaces  for  pitch  and  yaw  control. 

Group  7 used  a "V"  tail  configuration  to  provide  both  pitch  and  yaw.  Both 
groups  have  positive  ratings,  0.54  and  4.26;  however,  group  7's  chi-square 
value  is  significant  at  the  0.001  level  of  probability. 

Point-to-Point  Transportation.  Only  one  group,  22,  is  a low-wing  aircraft 
among  the  first  10  rated  in  figure  35.  Also,  only  one  group,  29,  is  tricycle 
geared.  Seven  out  of  the  first  10  are  fabric-covered  aircraft.  Equally,  7 
out  of  10  have  high  parasitic  drag. 
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Four  sets  of  aircraft  groups  represent  a comparison  of  aircraft  which 
differs  only  in  the  landing  gear  configuration.  These  groups  and  their  ratings 
are : 


Group  (rating)  Group  (rating) 


1. 

28 

(20.84) 

vs . 29 

(4.21) 

2. 

10 

(3.88) 

vs . 11 

(1.61) 

3. 

13 

(-0.49) 

vs . 14 

(-0.13) 

4. 

15 

(0.00) 

vs . 16 

(-2.46) 

With  the  exception  of  the  third  set,  the  conventionally  geared  aircraft 
(lower  parasitic  drag)  have  a higher  rating  than  their  fixed-tricycle-gear 
counterparts . 

Another  observation  relating  to  these  sets  is  that  within  a given  gear 
configuration,  they  become  grouped  in  decreasing  rating  with  increasing  air- 
craft gross  weight  and  performance  (10,  13,  15  and  11,  14,  16). 

Low-Altitude  Flying.  Only  four  of  the  aircraft  groups  in  figure  36  have 
chi-square  values  which  are  significant  at  the  0.001  level.  All  have  positive 
ratings.  Three  of  these  are  single-engine,  low-horsepower,  and  one  group,  1, 
is  a high-performance,  twin-engine  aircraft.  All  are  high  wing;  however,  the 
two  groups  with  the  lowest  rating  (highest  negative  value)  in  figure  36  are 
also  high-wing  aircraft.  The  latter  have  negative  ratings  and  a chi-square 
value  which  is  significant  at  the  0.005  level  of  probability. 

It  is  important  to  note  that  high-wing  aircraft  offer  the  least  restric- 
tion to  downward  visibility  and  would  see  preferred  usage  for  pipeline  inspec- 
tion, fish  spotting,  banner  towing,  etc.  Thus,  the  fact  that  three  were  high- 
wing  can  not  be  assumed  to  be  a design  stall/spin  accident  causal  factor. 

Pleasure/Solo.  The  first  four  groups  of  aircraft  having  the  highest  pos- 
itive rating,  shown  in  figure  37,  are  low-horsepower,  single-engine,  high-wing, 
high-parasitic-drag,  fabric-covered  aircraft.  However,  also  included  in  the 
first  10  aircraft  listed  are  high-wing  with  high-horsepower,  low-wing  with 
medium-  and  high-horsepower,  and  twin-engine  aircraft,  both  high-  and  low-wing 
in  design.  All  of  the  first  10  have  chi-square  values  above  the  0.001  level, 
and  all  have  positive  ratings. 

At  the  opposite  end  of  the  table,  the  last  eight  aircraft  groups  are 
single-engine  aircraft.  Two  of  the  eight  are  low-wing,  all  have  negative 
ratings,  and  finally,  all  have  chi-square  values  in  excess  of  that  expected 
at  the  0.001  level. 

Aerial  Application.  None  of  the  aircraft  within  the  study  fleet  were 
designed  specifically  for  agricultural  use  or  aerial  application.  Only  one 
aircraft  group,  34,  (shown  in  figure  38)  has  a chi-square  value  which  exceeds 
the  0.001  level  of  probability.  All  others,  regardless  of  the  rating  sign, 
are  significant  above  the  0.050  level.  This  aircraft  group  had  design  char- 
acteristics (low  stall  speed,  high  wing,  and  acceptable  horsepower)  which 
allowed  its  ready  modification  for  aerial  application. 


OPERATIONAL  PHASE  OF  FLIGHT.  The  results  of  the  chi-square  analysis  by  phase 
of  flight  are  shown  in  figure  39  through  44,  inclusive.  The  base  criteria 
were  all  stall/spin  accidents. 

Takeoff . The  results  shown  in  figure  39  indicate  that  only  group  28  is 
significant  at  the  0.001  level  of  probability,  and  it  has  a negative  rating. 

The  analysis  does  not  indicate  a general  aircraft  design  characteristic  which 
predominates  at  any  level  of  probability. 

Approach  and  Landing.  The  results  indicated  in  figure  40  do  not  indicate 
any  significance  at  the  0.001  level  of  probability.  The  general  design  groups 
previously  identified  are  distributed  throughout  the  results  when  placed  in 
rating  order. 

Normal  Enroute.  Figure  41  shows  that  there  is  a significant  value  at  the 
0.001  level.  The  first  four  aircraft  with  the  higher  positive  ratings  are 
twin-engine  aircraft,  followed  by  three  single-engine  aircraft  of  more  modern 
design.  Those  at  the  opposite  side  of  the  rating  order  are  low-horsepower, 
single-engine  aircraft  of  an  older  design.  This  is  a reflection  of  what  may 
be  expected,  since  higher  performance  aircraft  with  greater  range  and  seating 
capacities  would  see  higher  usage  in  this  phase  of  operation.  Conversely, 
low-performance,  low-payload  aircraft  would  see  limited  use  in  this  phase  of 
operations.  Thus,  while  the  analysis  does  have  a significance,  it  is  a 
reflection  of  the  usage  due  to  the  design  and  not  a deficiency  of  the  design. 

Climb  and  Descent.  The  results  shown  in  figure  42  indicate  no  signifi- 
cant chi-square  value  at  the  0.001  level.  A review  of  the  ratings  indicates 
that  there  is  a homogeneous  distribution  of  aircraft  by  the  number  of  aircraft 
engines,  horsepower,  wing  position,  and  gross  weight. 

Turning  Flight.  The  results  shown  in  figure  43  indicate  that  group  28 
is  significant  at  the  0.001  level.  Group  29  is  very  similar  in  design  to 
group  28,  yet  it  is  at  the  other  end  of  the  rating  order.  Since  the  spectrum 
of  horsepower  for  group  28  can  vary  from  90  to  250,  it  is  not  possible  to 
assign  a clear  definition  from  this  chi-square  analysis. 

Low-Altitude  Enroute.  Figure  44  indicates  that  low-horsepower,  single- 
engine aircraft,  especially  those  which  see  a high  usage  in  flight  instruction, 
have  the  higher  positive  ratings.  The  first  two  indicate  a significance  at 
the  0.001  level.  Another  characteristic  of  those  aircraft  with  positive  rat- 
ings is  that  they  all  are  low  in  operating  costs  and  slow,  which  makes  them 
preferred  aircraft  for  such  usages  as  banner  towing,  pipeline  inspection,  fish 
spotting,  etc.  Again,  their  design  may  be  dictating  their  usage  and  thus 
their  sensitivity  to  the  stall/spin-type  accident. 
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CONCLUSIONS 


1.  The  NTSB/FAA  data  bases  employed  in  this  investigation  do  not  correlate. 

As  a result,  the  full  use  of  an  automatic  data  analysis  of  general  aviation 
accidents  is  limited. 

2.  Low-purchase-price/low-operating-cost  aircraft  have  a higher  usage  in 
instruction  and  training.  As  a result,  since  the  analysis  reported  herein 
determined  that  instruction  and  training  have  a high  stall/spin  accident  rate 
compared  with  other  usages,  the  accident  histories  of  these  aircraft  would  be 
and  are  greater  than  the  more  expensive  aircraft  with  all  other  factors  constant. 

3.  Low-horsepower,  single-engine  aircraft  with  positive  initial  angle-of- 
attack  attitudes  at  the  start  of  takeoff  roll,  show  a higher  propensity  to 
stall/spin  accidents,  especially  during  the  takeoff  phase  of  flight.  These 
are  the  same  aircraft  which  see  high  usage  in  instruction  and  training. 

4.  In  these  stall/spin  general  aviation  aircraft  accidents  examined,  the 
most  critical  phase  of  flight  is  the  takeoff. 

5.  The  chi-square  analysis  indicates  that  in  any  accident  rate  analysis,  air- 
craft should  be  statistically  evaluated  by  horsepower  classification  and 
general  configurations  (i.e.,  number  of  engines  and  other  performance  factors 
which  would  influence  usage) . 

6.  With  the  exception  of  one  aircraft  type,  the  chi-square  analysis  did  not 
identify  specific  aircraft  designs  or  design  categorizations  which  would  have 
a higher  propensity  for  stall/spin  accidents,  with  all  other  factors  (i.e., 
pilot  experience,  aircraft  usage)  constant. 
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FIGURE  1.  NINE-YEAR  SUMMARY  OF  STALL/SPIN  ACCIDENTS  (SHEET  1 OF  3) 


FIGURE  1.  NINE-YEAR  SUMMARY  OF  STALL/ SPIN  ACCIDENTS  (SHEET  3 OF  3) 
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FIGURE  2.  NINE-YEAR  SUMMARY  OF  STALL/SPIN  ACCIDENT  RATE  BY  GROUP  (SHEET  1 OF  3) 
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FIGURE  2.  NINE-YEAR  SUMMARY  OF  STALL/SPIN  ACCIDENT  RATE  BY  GROUP  (SHEET  3 OF  3) 
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4 

13 

7.08 

6.97  . 

6.42 

6.38  X 

.■><  11 

29 

’ v7-. 

’’•9** 

1.32 

1 . 10  • ‘ ‘ 

S--11ZL 

1.24 

12 

21 

25 

21 

6.36 

25 

1.20 

34 

23 

5.8^ 

21 

1.06 

32 

25  . 

• ^.48 

17 

1.04 

13 

5^ 

5.38 

13 

0.85 

29 

30^ 

5.26 

4 

0.83 

20 

29 

•^.68 

1 

0.81 

17 

26 

4.'&S^ 

14 

0.79 

.-30 

14 

4.62 

0.74 

• 26 

20 

4.13  N 

32 

^0.71  — ' 

8 

32 

15 

3.91  15 

2.86  . ^ 20 

0/76*. 

23 

15 

17 

2.1%''' 

*•30^ 

0.61 

6 

16 

^2-T5l 

8 

0.58  N 

18 

31^ 

2.53 

6 

0.57 

\ 14 

18 

2.29 

18 

0.45 

*^31 

6 

1.06 

16 

0.45 

16 

13.37 

10.00 

6.32 

6.29 
6.28 
6.25 
5.87 

5.29 
4.85 
4.56 

4.30 

3.82 
2.99 

2.50 

2.39 

2.30 
2.22 
2.20 
2.07 
1.97 

1.82 
1.74 
1.59 
1.58 

1.50 
1.44 
1.43 
1.41 

1.40 
1.3'6 
1.15 
1.05 
0.85 
0.82 
0.74 
0.73 


*Percentage  of  all  accidents  that  were  stall/spin  accidents. 
**Rate  of  stall/spin  accidents  per  100,000  flight  hours. 

***Rate  of  stall/spin  accidents  per  1,000  aircrafts. 

FIGURE  3.  TABULATION  OF  STALL/SPIN  ACCIDENT  RATE 
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PILCT  EXPERIENCE  CAT  EGOR  1 2 » T ICN 


FIGURE  4.  STALL/SPIN  ACCIDENTS  BY  PILOT  EXPERIENCE  (SHEET 
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FIGURE  4.  STALL/SPIN  ACCIDENTS  BY  PILOT  EXPERIENCE  (SHEET  2 OF  2) 


KINO  OF  FLYING  CATEGORIZATION 
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FIGURE  5.  STALL/SPIN  ACCIDENTS  BY  KIND  OF  FLYING  (SHEET  1 OF  2) 


FIGURE  5.  STALL/SPIN  ACCIDENTS  BY  KIND  OF  FLYING  (SHEET  2 OF  2) 
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FIGURE  6.  STALL/SPIN  ACCIDENTS  BY  OPERATIONAL  PHASE  OF  FLYING  (SHEET  1 OF  2) 


FIGURE  6.  STALL/SPIN  ACCIDENTS  BY  OPERATIONAL  PHASE  OF  FLYING  (SHEET  2 OF  2) 
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Chi  SQuAPE  analysis 

ST ALL/bP IN  VERSUS  all  OTmFu 


FIGURE  8.  CHI-SQUARE  ANALYSIS  - ACCIDENT  BASE  - ENGINE/WING  POSITION/HORSEPOWER 


FIGURE  9.  CHI-SQUARE  ANALYSIS  - ACCIDENT  BASE  - SE/HW/HP  CAT. 
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FIGURE  10.  CHI-SQUARE  ANALYSIS  - ACCIDENT  BASE  - SE/HW/HP  CAT. 


f"T  SUUA«F  ANALYSIS 

ST  ALL/SPTN  VF“SLS  ALL  OTLFM  ACCInFNTS 


FIGURE  11.  CHI-SQUARE  ANALYSIS  - ACCIDENT  BASE  - SE/HW/HP  CAT. 


FIGURE  13.  CHI-SQUARE  ANALYSIS  - ACCIDENT  BASE  - SE/LW/HP  CAT 


FIGURE  14.  CHI-SQUARE  ANALYSIS  - ACCIDENT  BASE  - TE/HW/HP  CAT. 


FIGURE  15.  CHI-SQUARE  ANALYSIS  - ACCIDENT  BASE  - TE/LW/HP  CAT. 
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FIGURE  16.  CHI-SQUARE  ANALYSIS  - POPULATION  BASE  - ALL  GROUPS 
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FIGURE  17.  CHI-SQUARE  ANALYSIS  - POPULATION  BASE  - ENGINE/WING 
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FIGURE  18.  CHI-SQUARE  ANALYSIS  - POPULATION  BASE  - SE/HW/HP  CAT. 


FIGURE  19.  CHI-SQUARE  ANALYSIS  - POPULATION  BASF  - Sr/HW/HP  CAT. 
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FIGURE  21.  CHI-SQUARE  ANALYSIS  - POPULATION  BASE  - SE/LW/HP  CAT. 


FIGURE  22.  CHI-SQUARE  ANALYSIS  - POPULATION  BASE  - SE/LW/HP  CAT. 


FIGURE  23.  CHI-SQUARE  ANALYSIS  - POPULATION  BASE  - TE/HW/HP  CAT. 


FIGURE  24.  CHI-SQUARE  ANALYSIS  - POPULATION  BASE  - TE/LW/HP  CAT. 


FIGURE  25.  CHI-SQUARE  ANALYSIS  - EXPOSURE  BASE  - ALL  GROUPS 


FIGURE  27.  CHI-SQUARF.  ANALYSIS  - EXPOSURE  BASF  - Sr/HW/lIP  CAT. 


FIGURE  28.  CHI-SQUARE  ANALYSIS  - FXPOSURF  BASE  - SE/HW/HP  CAT. 


FIGURE  29.  CHI-SQUARF  ANALYSIS  - EXPOSURE  BASE  - SF/HW/HP  CAT. 
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FIGURE  30.  CHI-SQUARE  ANALYSTS  - EXPOSURE  RASE  - SF/LK/1'P  CAT. 


FIGURE  32.  CHI-SQUARE  ANALYSIS  - FXPOSl'RE  BASE  - TF./HW/HP  CAT. 
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FIGURL  33.  CHI-SQUARE  ANALYSIS  - F.XPOSURF  BASF  - TE/LW/HP  CAT. 


Qf  M.yi^£ 


FIGURE  34.  CHI-SQUARE  ANALYSIS  - KINDS  OF  FLYING  - INSTRUCTION/TRAINING 
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FIGURE  35.  CHI-SQUARE  ANALYSIS  - KINDS  OF  FLYING  - POINT-TO-POINT  TRANSPORTATION 


FIGURE  36.  CHI-SQUARE  ANALYSIS  - KINDS  OF  FLYING  - LOW  ALTITUDE  FLYING 
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FIGURE  37.  CHI-SQUARE  ANALYSIS  - KINDS  OF  FLYING  - PLEASURF/SOLO 


FIGURE  38.  CUI -SQUARE  ANALYSIS  - KINDS  OF  FLY INC  - AEFIAL  APPLICATION 
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FIGURE  39.  CHI-SQUARE  ANALYSIS  - PHASE  OF  OPERATION  - TAKEOFF 


chi  square  analysis 

OBSERVED  S/S  ICC  VS  COMPUTED  EXPECTED  S/S  ACC 

by  o»ou®  kitmin  phase  of  operation 


FIGURE  40.  CHI-SQUARE  ANALYSIS  - PHASE  OF  OPERATION  - APPROACH/LANDING 


CHI  SQUARE  ANALYSIS 

OBSERVED  S/S  ACC  VS  COMPUTED  EXPECTED  S/S  ACC 
BY  GROUP  HITMIN  PHASE  OF  OPERATION 
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FIGURE  41.  CHI-SQUARE  ANALYSIS  - PliASE  OF  OPERATION  - NORMAL  ENROUTE 
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FIGURE  44.  CHI-SQUARE  ANALYSIS  - PHASE  OF  OPERATION  - LOW-ALTITUDE  FNROUTF. 
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AT  10 

02201 

1150104 

LTC12 

BEECH 

AT10RH 

02201 

1 1*0106 

L7C1? 

RFFCH 

AT] OGF 

. 02201 

1 150100 

LTC12 

BEECH 

ATI OGL 

0??02 

1 150202 

A25828 

RFFCH 

ATI  1 

02202 

l 150204 

A25828 

BEECH 

SNB  1 

02215 

1150802 

RFFCH 

IPS 

02216 

1150002 

A 75722 

PEECH 

C10S 

3) 

41 


DIFFERENT  F A A CODE  FOR  SAME  SERIES 
FEDERAL  AVIATION  SPECIFICATION  FOR 


WITHIN  A MODEL 
AIRCRAFT  MODEL 


A- 2 


I 


AJBSAFF  C»OSS  OFFFOFHCF  LISTING 


i»OuP 

*TSfl  COOf 

FA*  COOF 

FAS  COOF 

MAMVJF  ACTuPfft 

MOOEL/SEP1FS 

04 

02216 

l 150P04 

*7572? 

PE  EC* 

C*5 

02216 

1150911 

*75722 

BFFCH 

UC*5j 

02217 

1151004 

*7  5567 

beec* 

DIBS 

02217 

1 151006 

•76567 

BFFCH 

e i as 

0221  7 

1151000 

* 74567 

FC* 

F105O7OO 

02217 

1151010 

*76567 

0F  E C w 

61  SS 

02217 

1 151012 

*76657 

«FEC* 

M18 

02217 

1151014 

*74567 

pfrc* 

C*5G 

02217 

1151015 

*76567 

0FFC* 

C*56 

02217 

1151016 

*76567 

BEECH 

TC*5G 

02217 

1 15’ "10 

*76567 

0FEC* 

C*5H 

02217 

1151019 

*76567 

BEECH 

C*5h 

02217 

1 151020 

*76567 

BFFC* 

Tc*5h 

02217 

1 151021 

*76567 

PEFCH 

PC*  5 j 

02217 

1151022 

*74567 

PFFCH 

TC*5j 

02217 

1 151024 

*74567 

BEECH 

SNB5 

05 

02225 

1151202 

* 1 CF  2 1 

BFFCH 

23 

02225 

1151204 

* ICC  21 

0FfC* 

*23 

02225 

1151200 

* 1 CE  2 1 

BEECH 

*23* 

02225 

1151212 

& i ce  2 1 

BFfCH 

*2319 

02225 

115121* 

A ICE  2 i 

BEECH 

1 9 * 

02225 

1151215 

* 1 CE  2 1 

BEECH 

BIB 

02225 

1 151226 

BEECH 

*23-2* 

02225 

1 151226 

A1CF21 

BFECH 

*232* 

02225 

1 151230 

A1CE21 

BFFCH 

2*0 

02225 

11512*0 

A1CF21 

BFECH 

B23 

02225 

1151242 

* i ce?i 

BEECH 

C23 

02225 

1151250 

A 1 CE21 

BFECH 

*2* 

02225 

1151252 

A ICE  21 

BEECH 

*2*0 

06 

02220 

1151*02 

3*1550 

BFECH 

3533 

02220 

1 151*04 

3*1550 

BFECH 

35*33 

02220 

1 151*06 

3*1550 

BEECH 

35933 

02220 

1 151*00 

3*1550 

PFECH 

35C33 

02220 

1 151*10 

3*1550 

BFECH 

35C33A 

02220 

1 151*22 

3*1552 

BFFCH 

F33 

0 2220 

1151*23 

3*1552 

BFECH 

F33 

02220 

1151*2* 

3*1552 

BFECH 

F33* 

02220 

1151*25 

3*1552 

BFECH 

F33* 

02220 

1151*32 

3*1552 

BFFCH 

F3  3r 

07 

022 1 9 

1151502 

*77752 

BFFCH 

35 

02219 

l 15150* 

*77750 

BFFCH 

*35 

02219 

l 151506 

*77750 

BFECH 

P 35 

02219 

1 151500 

*77750 

BEECH 

C35 

02219 

1 151510 

*77750 

BFFCH 

035 

. 02219 

1151512 

*77740 

BFFCH 

F35 

02219 

115151* 

*77750 

BFFCH 

F35 

02219 

1151516 

*77750 

P ^ M 

G3S 

A- 3 


'1 

A 


4IPSAFF  CPOSS  RFFFPFNCF  LISTING 


G«OUP  NTSR  COOF  faa  code 


07  02219  1151510 

02220  1151520 

02220  115152? 

02220  1151524 

02220  1151526 

02220  1 151520 

02220  1151510 

02220  1151532 

02220  1151538 

02220  l 1515*0 

02220  115154* 

02220  11515*6 

02220  1151540 

02220  1151602 

02220  1151604 


00  02222  1152502 

02222  1152506 

02222  1152510 

02222  1152512 

02222  1152516 

02222  1152510 

02222  1152520 

02222  1152522 

02222  1152524 

02222  1152530 

02 222  1152532 

02222  1152534 

02222  1252536 


09  02224  1152702 

02224  1152704 

02224  1152706 

02224  1152700 

02224  1152730 

02224  1152732 

02224  1153402 

02224  1153404 

02224  1153406 

02224  1153400 

02224  1153410 

10  03910  2071402 

03910  2071602 

03911  2071604 


03912  2071002 
03912  2071004 
03912  2071006 
03912  2071000 


F AS  CODE 

manufacturer 

341550 

RFFCH 

341550 

RFECH 

341550 

PFFCM 

341550 

BEECH 

3A1550 

RFFCM 

341550 

RFFCH 

341550 

RFFCH 

3A1550 

RE  ECH 

341550 

PEECH 

BEECH 

341550 

RFECH 

BFFCH 

341552 

RFECH 

341550 

BEECH 

341550 

PEFCH 

54465 

RFECH 

54455 

BEECH 

54455 

REF  CM 

54455 

RFECH 

54455 

RFFCH 

54455 

BEECH 

54455 

RFFCH 

54455 

RFECH 

54455 

RFECH 

54455 

RFFCH 

54455 

RFFCH 

54455 

BEECH 

54*55 

PEFCH 

341646 

*>FFCH 

341646 

RFFCH 

341646 

RFECH 

341646 

BEECH 

341646 

PEFCH 

341647 

RFFCM 

341646 

RFFCH 

341646 

BEECH 

341646 

PEECH 

341646 

BEECH 

341647 

BEECH 

476033 

CESSNA 

476033 

CESSNA 

54219 

CESSNA 

341921 

CESSNA 

341921 

CESSNA 

341921 

CESSNA 

341921 

CESSNA 

MOOFL/SFPIFS 

35P 
M3  5 
J35 
K35 
M35 
N35 
P35 
S35 

V 35 
V35TC 

V 354 
V35ATC 
V35B 
36 
436 

50 

BSO 

C50 

nso 

0504 

0506 

D50C 

05  OF 

F50 

F50 

G50 

*450 

J50 

9555 

95455 

9SRS5 

95C55 

055 

E55 

95 

095 

R9SA 

095A 

F9S 

120 

140 

1404 

150 
1504 
1 50R 
150C 


r 


GROUP 

11 


12 


15 


16 


AIRS AFE  CROSS  HFFFMtNtt  LDumi 


NTSR  COME 

F A A COPE 

FAS  conE 

MANUF ACTURE  R 

MODEL/SERIES 

0391? 

?0  7 1 A 1 0 

3A  1 9? 1 

CESSNA 

1 son 

0391? 

?0  7 1 ft  1 ? 

3A1921 

CESSNA 

150E 

0391? 

?0  7 1 ft  1 4 

3A1921 

CESSNA 

1S0E 

0391? 

?0  7 1 ft  1 6 

341921 

CESSNA 

150G 

0391? 

? 0 7 1 ft  1 ft 

3A19?1 

CFSSNA 

1 5 Oh 

0391? 

?o7ie?o 

3 A 1 9?  1 

CESSNA 

15  OJ 

0391? 

?0  7 1 ft?  ? 

3 A 1 9? 1 

CESSNA 

150K 

0391? 

?0  7 1 ft?4 

3A1921 

CESSNA 

A 

A I 50K 

0391? 

?0  7 1 ft?6 

3A1921 

CESSNA 

150L 

0391? 

?07 1 ft?fl 

3A1921 

CESSNA 

A150L 

03913 

?07?302 

A79945 

CESSNA 

170 

03913 

?07?304 

A 79945 

CESSNA 

1 7 0 A 

03913 

?07?306 

A79945 

CESSNA 

170R 

03914 

2072402 

3 A 1 2 36 

CESSNA 

172 

03914 

? 0 7 ?4  04 

341236 

CESSNA 

1 7?A 

03914 

2072406 

3A1236 

CESSNA 

172B 

03914 

?07?4  08 

3 A 1 236 

CESSNA 

1 72C 

03914 

2072410 

3A12J6 

CFSSNA 

1720 

03914 

?0  7?4  1 ? 

3A1236 

CESSNA 

172E 

03914 

2072414 

3A1236 

CESSNA 

172E 

03914 

207?4?0 

3A1236 

CESSNA 

1 72G 

03914 

207?4?4 

3 A 1 236 

CESSNA 

172m 

0 3914 

? 0 7 ?4  ?6 

3 A 1 2 36 

CESSNA 

1721 

03914 

2072430 

3A1236 

CESSNA 

172k 

0 3914 

?07  ?4  32 

3 A 1 236 

CESSNA 

172L 

03915 

20  7??0  ? 

3 A 1 7 ?6 

CESSNA 

P1T2P 

03915 

2072413 

341725 

CESSNA 

R1  72E 

03915 

?07?502 

3A172S 

CESSNA 

175 

03915 

2072504 

341725 

CESSNA 

1 75  A 

03915 

207*506 

3 A 1 725 

CESSNA 

175R 

0 3915 

207.50ft 

3A1725 

CESSNA 

175C 

03916 

2072602 

5A647 

CESSNA 

180 

03916 

2072604 

5A647 

CESSNA 

1 ftO  A 

03916 

2072606 

5A647 

CESSNA 

lftOR 

03916 

207260ft 

6A647 

CESSNA 

1«0C 

03916 

2072610 

5A647 

CESSNA 

1800 

03916 

207261? 

5A647 

CESSNA 

lftOE 

03916 

2072614 

5A647 

CESSNA 

1 ftOF 

03916 

2072616 

5A647 

CESSNA 

1R0G 

0 3916 

207261ft 

5A647 

CESSNA 

lftOM 

03917 

2072702 

3 A 1 327 

CESSNA 

182 

03917 

2072704 

341327 

CESSNA 

lft?A 

03917 

2072706 

341327 

CESSNA 

1R20 

0391  7 

207270ft 

341327 

CESSNA 

1 ft?C 

03917 

2072710 

341327 

CFSSNA 

1820 

A- 5 


I 


AIRSAFF  CROSS  RFFfRFNCf  LISTING 


GROUP 

16 


17 


18 


NT  SR  CODF 

FAA  COPF 

FAS  COPF 

manufacturfr 

MOPFL/SFRIFS 

0391  7 

2072712 

3A1 327 

CFSSNA 

182F 

03917 

20727  1 A 

3A 1 327 

CFSSNA 

182F 

0 3917 

20727  16 

3 A 1 327 

CFSSNA 

182G 

0391  7 

20  72  7 1 p 

3A1327 

CFSSNA 

182H 

0391  7 

2072722 

3 A 1 327 

CFSSNA 

18?  J 

0391  7 

2072724 

3A1327 

CFSSNA 

182K 

0391  7 

2072726 

3 A 1 327 

CFSSNA 

1 8 ?L 

0391  7 

207272ft 

3A1327 

CFSSNA 

182m 

0391  7 

2072730 

3A132? 

CFSSNA 

182N 

0392b 

2072R02 

3A2*  1 7 

CFSSNA 

188 

03926 

2072804 

3A?4  1 7 

CFSSNA 

185A 

03926 

2072806 

3 A?4  1 7 

CFSSNA 

18SR 

03926 

2072808 

3 A?4  1 7 

CFSSNA 

185C 

03926 

20728  12 

3 A?4  1 7 

CFSSNA 

1 850 

03926 

2072816 

3A?«*  1 7 

CESSNA 

185E 

03926 

2072818 

3A2*  17 

CFSSNA 

A 1 85F 

03919 

2073202 

3A2123 

CFSSNA 

205 

03919 

2073204 

3A2123 

CFSSNA 

205A 

03919 

2073402 

3A2123 

CFSSNA 

210 

03919 

2073403 

3A2123 

CFSSNA 

T21Q 

03919 

2073404 

3A2123 

CFSSNA 

2105 

03919 

2073406 

3A2123 

CFSSNA 

2105A 

03919 

2073408 

3A2123 

CFSSNA 

21  OA 

03919 

2073410 

3A2123 

CFSSNA 

21  OR 

03919 

2073412 

3A2123 

CFSSNA 

2 1 PC 

03919 

2073414 

3A2123 

CESSNA 

2100 

03919 

2073416 

3A2123 

CFSSNA 

21  OF 

03919 

2073418 

3A2123 

CFSSNA 

21  OF 

03919 

2073422 

3A2123 

CFSSNA 

T?  1 Of 

03919 

2073430 

3A2123 

CFSSNA 

210G 

03919 

207343? 

3A2123 

CESSNA 

T?  1 OG 

03919 

2073436 

3A2123 

CESSNA 

21  OH 

03919 

20734J8 

3A2123 

CFSSNA 

T210M 

03919 

2073439 

3A2123 

CFSSNA 

21  Oj 

03919 

2073440 

3A2123 

CFSSNA 

T?  1 0 J 

03919 

2073446 

3A2123 

CFSSNA 

21  OK 

03919 

2073447 

3A2123 

CFSSNA 

T?1  Ok 

03929 

2073302 

A*CE1S 

CESSNA 

206 

03929 

2073304 

A4cr  is 

CFSSNA 

P?06 

03929 

2073306 

A4CE15 

CESSNA 

U206 

03929 

2073308 

A4CF1S 

CFSSNA 

P206A 

03929 

2073309 

A4CF1S 

CESSNA 

P206P 

03929 

2073310 

A4CF1S 

CFSSNA 

7P206A 

03929 

207331  1 

A4CF1S 

CESSNA 

TP206b 

03929 

2073312 

A4CF  IS 

CFSSNA 

P?06C 

03929 

2073313 

A4CF1S 

CESSNA 

TP206C 

03929 

2073316 

A4CF1S 

CFSSNA 

U?06  A 

03929 

2073318 

A4CE1S 

CFSSNA 

TU206A 

A-6 


A I PS  AFT  CROSS  REFERENCE  LISTING 


GMOUP 

NTSR  COOF 

F A A COOF 

FAS  COOF 

MANUF  AfTUWF  0 

MODEl/SEPTES 

1 8 

039?9 

?0  7 3 3?? 

A*CE  15 

CFS5N* 

U206B 

039?9 

?0  7 3 32* 

A*CF  1 5 

CESSNA 

TU?06B 

039?9 

2073332 

A*  CF  1 5 

CESSNA 

U?06C 

039?9 

207333* 

A*CE  lb 

CESSNA 

TU?06C 

0 3929 

2073338 

A*CF  15 

CESSNA 

P206P 

0 39?9 

20733*0 

A*CE  IS 

CESSNA 

TP2060 

0 3929 

20733*2 

A*CF  15 

CESSNA 

U206O 

039?9 

20733** 

A*CF  1 5 

CESSNA 

TU206P 

039?9 

20733*6 

A*CF  15 

CFSSN* 

P206E 

03929 

20733*8 

A*CF15 

CFSSNA 

TP206F 

03929 

20733S0 

A*CF15 

CESSNA 

U206E 

03929 

20733S? 

A*CF  15 

CESSNA 

TU?06E 

19 

03933 

207370* 

A13CF  13 

CESSNA 

177 

03933 

2073706 

A 1 3CF1  3 

CESSNA 

17  7A 

03933 

2073708 

A 1 3CF  1 3 

CESSNA 

1775 

20 

0392? 

?0  7*?0? 

3Alu38 

CESSNA 

310 

0392? 

207*20* 

3A1038 

CESSNA 

310a 

0392? 

207*208 

3*1030 

CESSNA 

3108 

0392? 

207*210 

3 A 1 0 30 

CESSNA 

31  OG 

039?? 

?07*?1? 

3A1038 

CESSNA 

3100 

0392? 

207*21* 

3*1030 

CESSNA 

31  OF 

0392? 

?07*21fe 

3 A 1 0 38 

CESSNA 

310E 

0392? 

207*218 

3*1030 

CESSNA 

3 1 OG 

0392? 

? 0 7*220 

3*1038 

CESSNA 

3 1 Oh 

03922 

207*222 

3*1038 

CESSNA 

E 3 1 Oh 

0 392? 

207*??* 

3*1038 

CESSNA 

3101 

0 39?2 

207*226 

3*1038 

CESSNA 

310  J 

0392? 

207*228 

3*10  36 

CESSNA 

3108 

0392? 

207*230 

3*1038 

CESSNA 

3101 

039?? 

?0  7*?  3* 

3*1038 

CESSNA 

3 1 ON 

0392? 

207*238 

3*1038 

CESSNA 

3 1 OP 

039?? 

207*2*0 

3*1038 

CESSNA 

T310P 

039?? 

207*?*? 

3*1030 

CESSNA 

31  00 

0392? 

207*?** 

3*1030 

CESSNA 

T 3 1 00 

21 

03930 

2075602 

A6CF20 

CESSNA 

3 36 

03930 

207S70? 

A6CF20 

CESSNA 

337 

03930 

207570* 

A6CE20 

CESSNA 

337* 

03930 

2075706 

A6CF  ?0 

CESSNA 

3378 

03930 

2075707 

*6CF?0 

CESSNA 

T337R 

03930 

207571?  % 

A6CF20 

CESSNA 

337C 

03930 

207571* 

A6CF20 

CESSNA 

T337C 

03930 

2075717 

*6CF?0 

CESSNA 

3370 

03930 

2075719 

A6CF20 

CESSNA 

T 3370 

03930 

2075721 

A6CF20 

CESSNA 

337E 

03930 

2075723 

*6C€?0 

CESSNA 

T337E 

03930 

2075725 

A6CF20 

CFSSNA 

337E 

2? 

16201 

923010? 

7661  1 

GlORF 

GC  1 A 

A- 7 


I 


AIPSAFF  CHOSS  BFFFHFNCF  LISTING 


G«OUP 

NT  SR  COOF 

FAA  COHF 

F AS  COOF 

MANUFACTURER 

MOOFL/SFPIFS 

2? 

16201 

923010a 

7661  1 

GLOBE 

GC  1 8 

1620  I 

9230106 

7661  1 

glorf/tfmco 

GC1A 

16201 

92301 08 

7661  1 

GL08F/TF«C0 

GC  1 B 

16201 

9230110 

7661  1 

GLOBF/UNI VFBSAL 

GC  1 A 

16201 

923011? 

7661  1 

GLOBF/UNI VFRSAl 

GC  1 B 

23 

06301 

0*?033? 

A 7 1 8?S 

FOBNFY 

* 1 5C 

06301 

0*?0  33* 

A71825 

FORNF  Y 

* 1 SCO 

06301 

0*?0336 

A7 18?G 

FOBNFY 

*150 

06302 

0*20102 

A 7 8 7 ?8 

FOBNFY /A  IB COUPE 

FI 

0630? 

0*?0 1 0* 

A 7 8 7 ? 8 

FOPNFY/A IBCOUPF 

FI* 

0630? 

o*?o?o? 

A 78  7?8 

FOBNFY 

FI  4 

0630? 

0*?0?0* 

A 7 8 7 ?8 

FOBNFY 

F1A 

06302 

0*?0  30? 

A 78  7?8 

fornfy/fngr*«es 

* 1 5C 

0630? 

0*?0  30* 

A 7 87  ?8 

fobnf y/fngb*bfs 

* 1 SCO 

06302 

0*20306 

A 78728 

fobney/fngb*bes 

♦ 15D 

0630? 

0*  ?0  30  8 

A 7 8 7 ?8 

FOBNFY/FNGB*BFS 

* 1 5F 

06302 

0*20310 

A78728 

FOBNEY/FNGB*BES 

*156 

06302 

0*20.31  2 

A7  87  ?8 

FOBnFY/FNGB.RFS 

FB*15C 

06302 

0*?0  31  * 

A 7 87  ?8 

forney/engr*res 

FBA15CD 

0630? 

0*20316 

A 78 7?8 

FORNFY/FNGB*BFS 

F B* 1 50 

06302 

0*20318 

A 78  7?8 

FORNEY/FNGR'RES 

ERA15E 

06302 

0 * ? 0 3 ? 0 

A 78  7?8 

FOflNF Y/FNGB*BFS 

FBA15G 

0630? 

0*20322 

A78728 

FOBNE Y/FRC0UPF 

* 1 5C 

0630? 

0*?0  32* 

A 787 ?p 

FOBNFY/FBCOUPF 

* 1 5C0 

06302 

0*?0  3?6 

A 7 8 7 28 

FOBNFY/FRCOUPF 

*150 

0630? 

0*?0  3?8 

A 7 8 7 ? 8 

FOBNFY/FBCOUPF 

* 1 5E 

06302 

0*203.30 

A 78  7 28 

FOPNEY/ERCOUPE 

*15G 

0630? 

0*2050? 

A 78  7?8 

FOBNFY 

F 

06302 

0*2080* 

A 78  7 ?B 

FORNFY/FRCOUPF 

F 

0630? 

0*2070? 

A 7 8 7 ? 8 

FOBNFY 

G 

06302 

0*?072? 

A 78  7? 8 

FOBNEY/EBCOUPE 

G 

0630? 

05*01 0? 

A787?8 

FOBNFY/ AL ON 

A? 

06302 

05*010* 

A 78  7 28 

forney/alon 

A2A 

06302 

587201* 

A 78  7 ?8 

FORNF Y/MOONFY 

A2A 

0630? 

5872018 

A78728 

FOBNEY/MOONF Y 

M 1 0 

2* 

06902 

819010? 

A69 *22 

LUSCOMBE 

6 

0R903 

819010* 

A6  9*  22 

LUSCOMBF 

8 A 

08903 

8190106 

*69*22 

LUSCOMBF 

BB 

08903 

8190108 

A69*  ?? 

LUSCOMBE 

BC 

08903 

8190110 

A69*?? 

LUSCOMBF 

8D 

08903 

819011? 

A69*  ?? 

LUSCOMBF 

8F 

08903 

819011* 

*69*22 

LUSCOMBF 

8 

08903 

8190116 

*69*?? 

LUSCOMBF 

TBF 

08903 

8190118 

A69A2? 

LUSC0“BE/SILVAIPE 

A 

08903 

8190120 

*69*22 

LUSCOMBF /SILVAIBF 

BA  j 

08903 

8190122 

*69*22 

LUSCOMBF/SILVAIRE 

8B 

08903 

81901?* 

*69*2? 

LUSCOMRF/SILVAIRF 

BC 

08903 

8190126 

A69*?2 

LUSCOMBE /SILVAIBF 

80 

• 

AIRSAFE  CROSS  REFERENCE 

listing 

G»OUP 

NTS*  COOF 

F 4 A conf 

FAS  CODF 

manufacturer 

MODEL /SEP IES 

?4 

0890J 

8 1 90 1 ?8 

A6942? 

LUSCOMPF/SIL VAIRF 

8F 

08903 

8190130 

A694?? 

LUSCOMPF/SILVAIRF 

8F 

08903 

819013? 

A694?? 

LUSCOMRF /SILVATRF 

TRF 

08903 

8190154 

A694?? 

SlLVAIRf 

8F 

25 

1010? 

587  0202 

?A3?1 

MO  ON  F Y 

M?0 

1010? 

5870?04 

?A  32  1 

MOONFY 

M?  0 A 

1010? 

587  0?06 

2 A 32 1 

MOONFT 

M20R 

10103 

587  0?08 

?A3?  1 

MOONFY 

M20C 

10103 

587  0? 1 0 

?A  3?  1 

MOONFY 

M20D 

10103 

5870  2 1 2 

?A3?  1 

MOONF  Y 

M20E 

10103 

5870214 

?A3?1 

MOONF  Y 

M20F 

10103 

5870216 

?A  3?  1 

MOONFY 

m?0G 

2b 

10701 

6150104 

A78?*5 

NA  V I ON 

A 

10701 

6150106 

A78245 

NAVI  ON 

Ll  7 A 

10701 

6150108 

A 782*5 

NAVJ ON 

L17P 

10701 

615011? 

A 75245 

NAVI  ON 

P 

1 0701 

6150114 

A 78  ?4  5 

N A V I ON 

D 

1070  1 

6150118 

A 7 8245 

NA V ION 

F 

10701 

6150120 

A78245 

NAV ION 

G 

1070  1 

61501?? 

A 7 8245 

NAV ION 

H 

1070  1 

6150130 

A78245 

NAVION/N.AMFBTCAN 

NAVI  ON 

10701 

615013? 

A78?45 

NAVION/N. AMERICAN 

NAV I ON A 

10701 

6150134 

A 78  ? 4 5 

NAVION/N. AMERICAN 

NAVIONL174 

10701 

6150136 

A78245 

NAVION/N. AMERICAN 

NA  V I ONL 17  8 

1370  1 

6150140 

A 78245 

NAVION/N. AMERICAN 

NAVIONP 

10701 

6150148 

A78245 

NAVION/N. AMERICAN 

NAYIONG  

10701 

6150160 

A 7 8245 

NAV  ION/PY  AN 

NAV ION 

1070  1 

615016? 

A 7 8245 

NAV  ION/RYAN 

NAV IONA 

1070  1 

6150164 

A78245 

NAV  ION/BYAN 

NAVI ONL 1 7A 

10701 

6150170 

A78245 

navion/ryan 

NAVI ONR 

10701 

6150174 

A78245 

NA VrON/PYAN 

NAVJ  ONE 

1070  1 

6150 1 78 

A 78245 

navion/ryan 

. NA VIONG 

10701 

7150110 

A78245 

NAV I ON 

LlTC 

21 

1?404 

710050? 

PIPER 

J3 

1 ?4  05 

7100503 

A691 30 

PIPfR 

J3C 

12405 

7100510 

A691 30 

PIPER 

J3C65 

1 ?4  05 

7100514 

A 69 130 

PJPER 

L4A 

1?405 

7100525 

PIPfR 

J3C85 

12405 

7100526 

A69 1 30 

P I PF  P 

J3C65S 

1 ?4  05 

710110? 

A691 30 

PIPER 

PA  1 1 

1?405 

7101104 

A69130 

PIPFR 

PAl  IS 

1 ?4  06 

7100528 

A69? 1 2 

PIPER 

J3F50 

1?406 

710053? 

A6921? 

PIPFR 

J3F60 

1 ?4  06 

7100536 

A6921? 

PIPER 

J3F65 

1 ?40  7 

710054? 

A6981? 

piper 

J3L 

1 ?40  7 

7100546 

A6981? 

PIPFR 

J3L65 

1?415 

710120? 

PIPFR 

PAl? 

A- 9 


AJRSAFF  C»05S  RFFFRENCF  LISTING 


G«0UP 

NT SR  COOf 

F A A COHF 

FAS  CODE 

manufacturer 

HOOEL/SFRIFS 

28 

12420 

7101*02 

14233 

PJPF» 

PA  1 8 

12420 

7101806 

14233 

P|PF« 

pAies 

12420 

7101*08 

14233 

PIPFR 

PA  1 8 1 05SPF 

12420 

7101809 

14233 

PIPER 

PA1810S 

12420 

7101*10 

14233 

PJPFR 

PA18S1 05SP 

12420 

7101*12 

14233 

piper 

P A 1 8 1 25 

12420 

7101814 

14233 

PIPER 

1214 

12420 

7101816 

14233 

PIPER 

PA  1 8 AS  1 25 

12420 

7101820 

14233 

PIPFR 

PA  1 8 1 35 

12420 

71018 22 

14233 

PJPFR 

PA1BA135 

12420 

7101824 

14233 

PIPE* 

PA  1 8 AS  1 35 

12420 

7101828 

14233 

PIPFR 

PA  1 8 1 50 

12420 

7101832 

14233 

PIPFR 

PA  1 85 150 

124  20 

7101837 

AR79 

PIPER 

PA18A150 

12421 

7101804 

14233 

PIPF» 

PA  18  4 

12421 

7101834 

AR  79 

piper 

PA18ARESTR 

12421 

7101*36 

4R79 

PIPE* 

PA  184 1 35 

12421 

7101838 

AR  79 

piper 

PA  1 8 1 50 

29 

12423 

7102202 

14631 

PIPFR 

P422 

12423 

7102204 

14631 

PIPFR 

P422108 

12423 

7102206 

14631 

PIPER 

PA22135 

12423 

7102208 

14631 

PIPF» 

P422S135 

12423 

7102210 

14631 

PIPFR 

P422150 

12423 

7102212 

14631 

PIPFR 

P422S150 

12423 

7102214 

14631 

PIPFR 

P422160 

30 

12424 

7102302 

141043 

PIPER 

PA23 

12424 

7102^03 

141043 

PIPFR 

P4231S0 

12424 

7102304 

141043 

PIPFR 

PA23160 

12424  - 

7102306 

141043 

PIPFR 

P423235 

12424 

7102308 

141043 

PIPFR 

P423250 

12424 

7102309 

141043 

PIPFR 

P4F23250 

31 

12425 

7102402 

141527 

PIPFR 

P 424 

12425 

7102403 

141527 

PIPFR 

PA24180 

12425 

7102404 

141527 

PIPFR 

P424250 

12425 

7102406 

141527 

PIPE* 

P424260 

12425 

7102408 

141527 

PJPFR 

PA24400 

12425 

7102409 

141527 

PIPER 

PA24400 

32 

12428 

7102801 

241330 

PIPER 

PA28 

12428 

7102*02 

241330 

PIPFR 

PA28140 

12428 

7102*04 

241330 

PIPER 

P428150 

12428 

7102806 

241 330 

PJPFR 

P428160 

12428 

71 02*0* 

241330 

PJPFR 

P42810O 

12428 

7102*09 

241330 

PIPFR 

P428R180 

12428 

7102*10 

241330 

PIPFR 

P428235 

12428 

7102*11 

241330 

PIPFR 

P428R200 

12428 

7102824 

241330 

PIPER 

P428260 

A- 10 


J 


A I PS AFT  CPOSS  PFFFRfNCF  LISTING 


GPOUP  NTS8  COOF 

33  1242P 

124?Q 

3a  16202 

16202 
1620? 
16202 
16202 
1620? 
1620? 
1620? 
1620? 
16202 

36  1S70S 

1570S 

16706 
1S70S 
1S70S 
1 67  0S 
1 S 7 OS 
1S70S 
1 6 70S 
1S70S 
1 6 7 OS 

15705 
1 6 7 OS 

l 67  OS 
1 S 706 

15706 

1 S 7 0 6 

15707 

16707 
16707 
16706 
16706 
16706 
16706 

36  0660 3 

0660  3 
0660  J 
06603 
0 6603 
0660  3 
0660  3 


F A A COOF 

FAS  COOF 

7103002 

A 1 F A 1 0 

7103002 

A 1 F A 1 0 

0632106 

A 1 E A 1 0 

8632107 

A1F  A 10 

02  30<*0? 

A 76  72* 

0230*0* 

A 76  7?* 

O230A0S 

A 76  72 4 

9230408 

A 76  7 2* 

O230A1? 

A7672* 

023041* 

A 7 6 7 2* 

0230416 

A 7'  724 

0230418 

A 76  7 24 

88S 0 3 0 2 

A6P*  1 6 

8060306 

A*P*  16 

8850310 

A6P616 

886  0 M 4 

A696  16 

8860316 

A6Q616 

8850318 

A 6Q6  1 6 

88C.0  320 

A6P6  1 6 

8860322 

A6Q6  J 6 

8860  323 

A ft  06  2 6 

88S  0 324 

A6P6  16 

0?  30 0 1 6 

A6  06  1 6 

O?30O?4 

Aft06  ] 6 

0230026 

A6Q6  J f. 

0230028 

A606  1 6 

88S0  326 

A6006 

6860336 

A ftPOS 

88*0  3*0 

A60Q6 

8860  346 

A 7 0 0 * 

8860  0 

A 7006 

8860  366 

A7006 

MH60*n2 

A 7*66 

8860*08 

A 7*66 

88604  14 

A 7*66 

88604  16 

A 7*66 

0630610 

06  30  7 1 0 

06JO«1  0 

06  30«20 

0631 202 

06  31  214 

0632001 

NANUF AC TUPfP 

P ]PF« 
p jpfP 

STINSON 
STINSON 
ST  tnson 
ST INSON 
ST  TNSON 
ST  INSON 

ST  TNSON/UNI VF  PSAl 
ST  I NS  ON /UN  T VF  pS*i 
STINSON/UNI VF»SAL 
ST  TNSON/UNI vfpsal 

T A 7 L OPf D AF T 

7 A 7L  0®CP AF T 
Taylopcdaf  T 
T A 7L OPCPAF  T 
T atloocpaf  T 
T AYLOPCPAFT 
T AVlOPCPAFT 
T AYlOOCPAF  T 
T AYLOPCPAFT 

taylOpcpaft 

TA YLOOCP AFT /UN T VFPSAL 
Ta  ylOPCP  AFT/ UM  VFPSAl 
T A YL  OPCPAFT /UNI VFPSAL 
TAYLOPCPAFT/ UN IVFPSAL 
T AVL  OPCPAFT 

TaylOpcpaft 
T AYLOPCPAFT 
TAYLOPCPAFT 
TAY(  OPCPAFT 
TaylOrcpaf  T 
taylopcpaf  T 
T A YL  OPfP  *F T 
TAYl  OPCOAF  T 
TAYLOPCPAFT 

AMFPICAN 
AMFP1 CAN 
AMFPI CAN 
AFRICAN 
APFPIC AN 
AMFPICAN 

f,PllMMAN/ AMfP  IC  AN 


NOOFL/Sf PJFS 

P A 30 
P ATP 

1 0 ft 
1083 
108 
1081 
108? 

1083 

108 

1081 

108? 

1083 


«C 

PC65 
PC 1?6S 
PCS1265 
PC  120 
PCS12D 
PC12"1 
PC  12086 
PC  1 20  a 8S 
PCS120A86 
PC  1 20 
PC  12085 
PC120A8S 
RCS12D8S 
PF 

RF65 

PF1265 

PL 

PL  66 
PL  1266 
0C65 
PC0S6 
12* 

OF  66 


AA-1 
A A*  1 A 
AA-? 
AA-1P 
A A 18*000 

AA-1C 

AA-1P 


A-l  1 


